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PLANE SCANNING TYPE INK JET RECORDING APPARATUS 



Abstract: 

PURPOSE:To provide the titled apparatus for preventing the drying of the ink in 
the nozzle of a printing head even if the printing head or a platen is not moved, 
constituted by providing a capping mechanism and an ink recovery mechanism in 
a hollow platen. 

CONSTITUTIONS capping mechanism and an ink recovery mechanism are 
provided around a shaft 110 in a rotatable manner so as to be communicated 
with the nozzle surface of a printing head 101 from the opening part 105 provided 
to a part of the peripheral surface of a platen 104. In a stand-by state, the ink 
recovery mechaism constituted of a box shaped ink receiver 109 is directed to 
the nozzle surface 103 through the opening part 105. In a stopped state, the 
capping mechanism constituted of a cap member 106, the drive means 107 
thereof and a double-seat spring 208 is acted on the nozzle surface 103 through 
the opening part 105. 
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4. Brief Description of the Drawings 

Figure 1 is a cross-sectional diagram of an example of em- 
bodiment of the present invention. 

Figure 2 is a top view diagram viewed from the direction of the 
arrow II in Figure 1 . 

Figure 3 is an angle view diagram indicating the other side of 
the retention member shoulder part of the present invention, 

1 . . . Main body of engine 2 . . . Retention member 

2a . . . Shoulder part 2c . . . Pressurizing part 

3 . . . Fuel injection valve 5 . . . Stud 

6 ... Nut 
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Figure 1 
[see source for figure] 
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Figure 2 Figure 3 

[see source for figures] 
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(57) Scope of Utility Model Claims 

A fuel injection valve securing structure that 
tightens onto a main engine unit a retention member, 
of which one end makes contact with one part of a 
fuel injection valve having an injection orifice set at a 
slant in relation to the axial center and the other end 
makes contact with the main engine unit, using a bolt, 
etc. inserted in a hole bored in this retention member 
to tighten the retention member, characterized by: 
providing a pressurizing part on one end of the 
aforementioned retention member to pressurize 
downward and to restrict the rotation of the afore- 
mentioned fuel injection valve; providing a shoulder 
part on the aforementioned other end to allow the 
aforementioned retention member to slide using the 
contact part with the main engine unit as a support 
point; the hole bored in the aforementioned retention 

Figure 1 

[see source for figure] 



member being a through-hole into which the afore- 
mentioned bolt is loosely inserted; providing a protu- 
berance on the side either of the aforementioned 
shoulder part or of the main engine unit that contacts 
this shoulder part; and providing a depression that 
mates with this protuberance on the other side. 
Brief Description of the Drawings 

Figure 1 is a cross-sectional diagram of an ex- 
ample of embodiment of the present invention. Fig- 
ure 2 is a top view diagram viewed from the direction 
of the arrow II in Figure 1. Figure 3 is an angle view 
diagram indicating the other side of the retention 
member shoulder part of the present invention. 

1 . . . Main body of engine, 2 . . . Retention 
member, 2a . . . Shoulder part, 2c . . . Pressurizing 
part, 3 . . . Fuel injection valve, 5 . . . Stud, 6 . . . Nut. 



Figure 2 
[see source for figure] 



Figure 3 

[see source for figure] 
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SPECIFICATION 

1 . Name of the Invention 

Fuel injection valve securing structure 

2. Scope of Utility Model Claims 

A fuel injection valve securing structure that tightens onto a 
main engine unit a retention member, of which one end makes con- 
tact with one part of a fuel injection valve having an injection ori- 
fice set at a slant in relation to the axial center and the other end 
makes contact with the main engine unit, using a bolt, etc. inserted 
in a hole bored in this retention member to tighten the retention 
member, said fuel injection valve securing structure characterized 
in that a pressurizing part is provided on one end of the aforemen- 
tioned retention member to pressurize downward and to restrict the 
rotation of the aforementioned fuel injection valve; a shoulder part 
is provided on the aforementioned other end to allow the afore- 
mentioned retention member to slide using the contact part with 
the main engine unit as a support point; the hole bored in the afore- 
mentioned retention member being a through-hole into which the 
aforementioned bolt is loosely inserted; a protuberance is provided 
on the side either of the aforementioned shoulder part or of the 
main engine unit that contacts this shoulder part; and a depression 
is provided that mates with this protuberance on the other side. 



[stamp: Japanese Unexamined Utility Model Application Publication S59-1 15863] 



-1- 

[see source for English] 



685 



S 



Page 1/1 

Japanese Unexamined Utility Model 
Application Publication S59-1 15863 



[seals illegible] 



3. Detailed Description of the Invention 

The present invention relates to a structure for securing a fuel 
injection valve to a cylinder head of a diesel engine, and, in further 
detail, relates to a structure such that one fuel injection valve is 
mounted using a cantilever support having one bolt. 

A structure that tightens the valve with two bolts is often used 
when mounting a fuel injection valve on the cylinder head of a die- 
sel engine, but it is difficult to fasten two bolts with uniform tight- 
ening force, and lopsided tightness is prone to occur. This may 
cause the fuel injection valve to shift off center, producing needle 
scuffing of the injection valve. 

In order to prevent this, there have been proposals such as that 
disclosed in Japanese Unexamined Utility Model Application Pub- 
lication S53-39782, for example, which has a structure to retain 
the fuel injection valve by a retention member through a spherical 
unit that makes the force applied to the fuel injection valve uni- 
form even if the bolt fastening force that retains the retention 
member is unbalanced. 
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Nonetheless, depending on the engine structure and the restric- 
tions on dimensions, etc., there may be cases in which it is not pos- 
sible to use two bolts. For example, the fuel injection valve and the 
cylinder head cover may be too close to each other to guarantee a 
place to mount the bolts. Further, with one bolt there is the advan- 
tage that lopsided tightening cannot occur. For this reason, a well- 
known structure for mounting with one bolt is to mount a retention 
member, of which one end makes contact with one part of the fuel 
injection valve and the other end makes contact with the main en- 
gine unit, using a bolt inserted in a hole bored in this retention 
member, and the part contacting the main engine unit is taken as 
the support point, the other end that contacts the fuel injection 
valve pressurizes and mounts this fuel injection valve. The hole for 
inserting the bolt of this retention member must be slightly larger 
than the external diameter of the bolt in order to absorb manufac- 
turing error such as the hole position error and position error of the 
threads provided on the main engine unit for mounting the bolt. 
That is to say, when inserting the bolt, a slight gap is produced be- 
tween the bolt and the hole. 
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For this reason, when tightening the bolt, the retention member can 
rotate just the angle equivalent to the aforementioned gap taking 
the fuel injection valve as the center. Therefore, the fuel injection 
valve receives rotation of the same angle, and in a fuel injection 
valve having an injection orifice at a slant in relation to the axial 
center, the direction of injection is displaced by this rotation. In an 
ordinary diesel engine, specifically, in a direct injection type diesel 
engine, the shape inside the cylinder chamber and the direction of 
injection of the fuel injection valve are essential elements that have 
a great effect on combustion inside the cylinder chamber, and it is 
not an overstatement to say that these more or less control engine 
performance. For this reason, even if there is very slight displace- 
ment of the direction of injection produced by the rotation of the 
fuel injection valve caused by the gap between the hole of the re- 
tention member and the external diameter of the bolt as described 
above, such problems may appear as engine start-up difficulties 
and failure to achieve the expected performance. 

This invention addresses this kind of problem and has the ob- 
jective of offering a fuel injection valve securing structure such 
that the fuel injection valve is mounted by a cantilever support 
through a retaining member using one bolt, wherein displacement 
of the mounting position and of the direction of the fuel injection 
valve is not produced even if there is a gap between the bolt inser- 
tion hole bored in the retaining member and the external diameter 
of the bolt. 
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The fuel injection valve securing structure of the present inven- 
tion is a structure, which inserts a fuel injection valve having a in- 
jection orifice set at a slant in relation to the axial center in a hole 
bored in the main engine unit, retains a retaining member that has 
one end contacting one part of this fuel injection valve and another 
end contacting the main engine unit, and is tightened using a bolt, 
etc. loosely inserted in the hole bored in the retention member. By 
doing this, the fuel injection valve is pressurized from the afore- 
mentioned one end using the aforementioned other end as a sup- 
port, and this fuel injection valve is tightened on the main engine 
unit. A pressurizing part provided on one end of the retention 
member that contacts one part of the fuel injection valve presses 
downward and restricts the rotation of the fuel injection valve. In 
addition, the securing structure is characterized by providing on the 
other end of the retention member that contacts the main engine 
unit a shoulder part that allows the retention member to slide using 
the contact part as a support point, and by providing a protuberance 
on the side either of this shoulder part or of the main engine unit 
that contacts the shoulder part, as well as a depression on the other 
side. 
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According to the present invention, lopsided tightening does 
not occur and center displacement of the fiiel injection valve can 
be prevented because the fuel injection valve is tightened through a 
retention member using one bolt. In addition, movement of the re- 
tention member in the plane at a right angle to the axis of the fuel 
injection valve, specifically, movement that causes the fuel injec- 
tion valve to rotate, is restricted and little displacement of the 
shoulder part of the other end occurs in the direction of injecting 
the fuel because a protuberance of one or the other side of the part 
contacting the main engine unit mates with a depression of the 
other side. 

An example of embodiment of the present invention will be 
explained below using diagrams. 

Figure 1 is a cross-sectional diagram of an example of em- 
bodiment of the present invention, but the fuel injection valve and 
the tightening bolt are indicated in a side view and not in a cross- 
section. Figure 2 is a top-view diagram in the direction indicated 
by the arrow II in Figure 1 , and the explanation will be given using 
Figure 1 and Figure 2. 
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In the main engine unit 1 , a stop hole 1 a, into which a fiiel in- 
jection valve 3 is inserted with hardly any gap, and a smaller di- 
ameter hole lc, which is concentric with the stop hole la and is 
provided at the tip of the stop hole la are connected with the inte- 
rior chamber of the cylinder. The axial position of the cylindrical 
fuel injection valve 3, which is inserted in the stop hole la with 
hardly any gap, is determined by a stage part lb of the stop hole 
la, and the tip part of the fuel injection valve having a fuel injec- 
tion outlet 3 a protrudes into the interior chamber of the cylinder 
through the hole 1c. One end of a fuel pipe 4 is connected to the 
part of the fuel injection valve 3 that leads to the outside from the 
main engine unit (the side opposite the aforementioned injection 
outlet 3a), fuel is sent in from the fuel pipe 4 and is injected into 
the interior chamber of the cylinder from the fuel injection outlet 
3a. Further, two planar surfaces 3c, which are mutually parallel 
and are parallel with the axis, and a stage part 3b, which links the 
planar surfaces and the cylindrical surface in a plane at a right an- 
gle to the axis, are provided on the part of the fuel injection valve 3 
that leads outward from the main engine unit. The two parallel pla- 
nar surfaces 3c mate without a gap to fork parts 2d, 2d provided on 
one end of the retention member, and a pressurizing part 2c, which 
is at the bottom of the fork part contacts the stage part 3b. 
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A shoulder part 2a having a spherical protuberance is provided on 
the end of the side opposing the fork parts 2d, 2d of the retention 
member 2, and mates with a depression la provided on the main 
engine unit 1 . Further, a hole 2b nearly parallel with the axis of the 
fuel injection valve is bored in the retention member 2 between the 
pressurizing part 2c of the lower part of the fork and the shoulder 
part 2a. A stud 5 that is loosely inserted in this hole 2b meshes 
with the threads Id provided in the main engine unit 1, and mounts 
on the main engine unit. By screwing a nut 6 onto the top of this 
stud 5 to tighten the retention member 2, the stage part 3b of the 
fuel injection valve 3 is retained by the pressurizing part 2c using 
the shoulder part 2a as the point of support, and the fuel injection 
valve 3 is thus secured. A bolt may be used instead of the stud 5 
and the nut 6. At this time, the pressurizing part 2c has a cylindri- 
cal surface shape that is broader than the stage part 3b, and the 
pressurizing part 2c can press down without making the fuel injec- 
tion valve 3 eccentric to the axial direction. 



-8- 

692 

[see source for English] 



Page 1/1 



[seals illegible] 

Moreover, the interior is tightly sealed by a seal 8, and a head 
cover 7 is assembled on the upper part of the main engine unit 1 . 

In a fuel injection valve securing structure configured as de- 
scribed above, the axial movement of the fuel injection valve 3 is 
restricted and secured by the stage part lb of the stop hole la and 
the pressurizing part 2c of the retention member 2; the fork parts 
2d, 2d provided on one end of the retention member 2 mate with 
the two parallel planar surfaces 3c of the fuel injection valve 3 
without hardly any gap; and the protuberance of the shoulder part 
2a provided in the other end mates with the depression la of the 
main engine unit. Therefore, the movement of the retention mem- 
ber 2 in the plane at a right angle to the fuel injection valve 3 is 
prevented, and the rotational movement of the fuel injection valve 
3 is also restricted. Specifically, the rotational position of the fuel 
injection valve 3 can be determined by the retention member 2. 
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Furthermore, it is better if the pressurizing part 2c can move in 
the axial direction of the fuel injection valve 3 using the protuber- 
ance of the shoulder part 2a of the retention member 2 as the point 
of support, and of the rotational movement of the fuel injection 
valve 3 can be prevented; and therefore a nearly semi-cylindrical 
shape may also be used as indicated in Figure 3. In this case, in 
addition to providing a cylindrical surface at a right angle to the 
line linking the shoulder part 2a and the fuel injection valve 3, 
making it possible for the retention member 2 to swing along this 
cylindrical surface, the fuel injection valve 3 can be mounted with- 
out displacement because the side surface of the semicircular pro- 
tuberance prevents the movement of the retention member 2 in the 
plane at right angle to the axis of the fuel injection valve. 

As explained above, according to the present invention, the 
fuel injection valve is retained and mounted through a retention 
member using one bolt, and no positional displacement is produced 
between the fuel injection valve and the main engine unit. There- 
fore, the direction of injection of the fuel injection valve can be 
precisely determined, and the occurrence of problems that are 
prone to occur when there is displacement of the direction of injec- 
tion, such as decreased engine start-up characteristics and reduced 
performance, can be prevented. 
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